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(54) rHAPAB/lMMECKAfl AOPHMPyiOmAH 
rO/lOBKA 

(57) l43o6peTeHMe OTHOcmcfl k He(|)TeAo6biBa- 
lOiuePk npoM-cTM m npeAHaanaMeHO a/i« 5ype- 
mn M 3Kcn/iyaTauMM boawhux. Me(t>T5iHwx m 
raaoBux CKsaxwH. Uenb - noBwujeHne 3<t>4)eK- 
TMBMOCTM pa6oTw TMApaB/iimecKOM AopHnpyio- 
lue^* ronoBKM aa cmct oBecneMeHUJi 

CTa6M/IM3dUI111 nO/IOXCHMH nOABMXHWX CCKTO- 

poB BO BpeMsi pa6oTfaf. Ann 3Toro eepxHMii v\ 



HMXHMW TOPUW nOABVDKHWX CCKTOpOB BbinO/l- 
HCHW B npOAO/lbHOM CCHeHMH fMApaBIMMeCKOM 

A0pHvipyK)mei4 ro/iOBKn c OKpyrnenneM no pa- 
Aviycy. paBHOMy no/iOBUHC aimhw noABH>KHO- 
ro cexTopa b npoAOflbMOM ceMeMiiw c ueHTpoM 
B pasHoyAa'^eHHOM or sepxHero m HM)KHero 
TopMOB ccKTopa TOMKC. MaKCMMaHbHWM A^»a- 
MBTp B nonepeMHOM ceMCHnn paOoneii noeep- 

XHOCTM CeXTOpOB BWnO/IHeH Ha paCCTOPHMM . 

onpcAe/iaeMOM no MareMaiMMecKOi^ 4>-ne, or 
BepxMMx TopuoB ccKTopoB. rioc/ieAHne fl pa6o- 
seM nonoMeHMH nepcMemaiOTCfl 6e3 nepeKO- 
COB, STO coaAacT MauBwroAHe'^u^^^s ycnoBun 
pa60Tbi ceKTopoB m ynpyrow Tpy6HaT0M AMa<J>- 
parMbi. yMeMboiacT oceabie m paA^a/ibHwe Ha- 
rpy3KM Ha Aeiann ro/iOBKvi m HKT. na Koropbix 
cnycKaercsi ro/ioaxa. w nOBwiuaeT xaHecTBO . 
pacuiHpneMoro nuacTbipfl b o6caAH0ii Tpy6e. 
Buno/iHeHtie topuob ceKTopoB no paAwycy mc- 
KiiioMaeT aaxnviHiiBdHMe m o6pa30BaHMe xonb- 
ueBoro aaaopa Me>KAy ceKiopaMM m <pnaHixet4 
B c/iyMae noBopoia ccktopob. 3 nn. 



M3o6peTeHiie othocmtcw k He<|)TeAo6biBa- 
toiueii npoMum/ieHHOCTH. b MacTHOCTn k Gype- 
Hwo vt aKcnnyarauMvi boawmwx. He4>TflHbix w 
raaoBux CKBaxnH jv\s\ ycranoBKM nepeKpwBa- 
rene^ b cxBaxMHax c uenbio BOCCTaHOB/iCHim 
repMeTHHHOCTH o6caAMbix ko/iohh. 

Ue/ibio M3o6peTeHMJi HB/iflercfl noBwiije- 
Hwe 34><t)exTMBH0CTM pa6oTu ruApae/iMMecKow 
AopHMpyiouieH ronoBKui aa cmbt o6ecneMeHMfl 
CTa6M/iM3auMM no/iojxeHWji noABMMMwx cexro- 
POB BQ apeMfl pd6oTu. 

Ha <pi/if. 1 cxcMaTMSHO npeACTaB/tena fmA' 
paanvmecxafl A0P^^wpy*<^^afl ronoBKa, nonepeM- 
HbiPi paapea: na <t)Mr. 2 - to xe. c noBepHyrbJMw 
ceiaopaMM b paOoneM no/iOKCHMn: na 4>Mr. 3 - 
cxei^a CMn. ACftCTByioiAMx na ceicTop. 



rMApaannMecKaH Aopnupyjomafl ronoBKa 
MMeer nonyio luraHry 1. hb xoTopyio OAera 
ynpyran Tpy6MdTafl AMa<|>parMa 3. MexcAy 
4>/iaHuaMM 2 noMetAenbi noABvixcHue ceKTopa 

4. BepXHMM M HMXCHMM TOpUbl CeKTOpOB. npii" 

/ieratou4He k <t>/idHi4aM. Bbino/ineHbt b npoAonb- 
MOM ceneHviM AopMwpyjomeM roiiOBKn co 
cxpyr/ieHiieM no paAwycy. paanoMy no/iOBMHe 
AHMHU cexTopa b npoAO/ibHOM nnocKOCm c 
ueHTpOM 8 pasHOyAaneHHOM ot Bepxnero m 
HMxcHero TopuoB noABMXHoro cexTopa TOMxe. 
a MaxcMMd/ibHbiM A^aMBTp B nonepeMHOM ce- 
HCHMw ruApaBnuHecKOM AOpnupyioiMeM ro/io- 

BKM paOOMCi^ nOBCpXHOCTM CCKTOpOB. 

KOHTaKTMpyiomeM c pacmnpfleMbiM n/iacibi- 
peM. Bbino/iHCH Ha paccTo«HMM X OT eepxHMX 

TOpUOB nOABVIXHblX CeXTOpOB B npOAO/lbMOM 
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ceMeHMd nociteAHMx. onpeAC:'***^'^^^'^ ^ coot- 

BeTCTBMM CO C/lCAyiOLMeM adBMCMMOCTbK): 

X =^-H(0.3 +5ln/3). g 

rAe L * A^MHa noABii)KHoro ceKTopa b npo* 
Ao/ibHoA h/iockoctm: 

H - paccTOflHHe mokay npaMOw, napan- 
ne/YbMOv^ npoAO/ibHoii och icopnyca. npoxoA^- 10 
men Mepea pasHoyAd/ieHHyio or aepxHero h 

HM)KHerO TOPUOB nOABMXHOrO CeKTOpa TOMKy. 

M TOMKoA noAB»i)KHoro ceicTopa. MaKCMManbHo 
YAaneHHOi) or npoAO/ibHOfi ocm Kopnyca: 

P - y ron Hax noHa k n poAonbHOi^ ocm m a* 1 5 
paBiiMMecKo£) AOpHMpyioiaef^ ronoaicM pa6oMe(^ 
nooepxHocTM noA6M)KHoro ceKTopa. 

K noaepxHOCTM, npn/ieraiotAeA k AwacJ)- 
parMe, icaxAoro SToporo noABM)KHqro ceKTOpa 
npucocAMHeHU Mera/i/iHHecKiie nnacTMHbi 5. K 20 
nnacTMHaM co CTOpOHu Ama^pparHU npHcoe- 
AMHCHbi npoKnaAKd 6 na huothom TKanyi raic. 
MTO Kpan TKdHM BucTynaiOT aa Kpa^ n/iacTHH 5. 

npM coaAdHMii A3BneHM$i b ycrpoMCTBe,, 
Tpy6HaTa5i AMa(|»parMa 3 pacumpiieTCii m paa- 25 
ABviraer cexiopu 4 ao ynopa nepea n/iacTupb 
8 B peMOHTHpyeMyio Tpy6y 7. ripn aTOM o6pd- 
3yK)tMiifiCfl Me)KAy cexropaMH doMsovi aaaop 
nepexpuBaercsi BbiCTynaiou;iiMM MacTsiMn 
nnacTMH 5. KOTopbte npM)KiiMaK>Tcn AMact>par- 30 

MOM K OnopHUM nOSepXHOCTSIM CMe)KHblX CCK- 

TopoB, a Kpap npoK/iaAOK noArM6aiOTcn. 
aaxpbiBa^i ocTaBtutiecfl aaaopbi no KpanM nns- 
CTMH. ilpH npoTflmaaHMH to/iobkm Meoea n/ia- 
cTbipb ceKTopu 4 Bce BpeMn ocTaiOTCsi 35 
napan/ieAbHbiMH ocm ro/ioexM. flpn aaxoAe 
(m/im BuxoAe) ronoBKM 8 n/iacTupb 8 ceKTOpa 
HaicnoH5iiOTCfi no oTHOmeHMio k ocm ronoBKM. 
npM aroM mact ro/ibKO nepepacnpeAe/ieHMe 
K/iMHOBoro TopMOBoro aaaopa y c AsyxcTopoH- 40 
Hero Ha OAHOCTopoHHMii lyuatc. ho oSpaaoBa- 
HM$i CKBoaHoro KO/ibueBoro aaaopa mbxay 
<t)/iaHueM 2 M ceKTopdMM 4 ne npoMcxoAMT. a 
K/tMHOBbie aaaopbi aano/innioTCff npoicnaAKa- 
MM Ma TKaHM. BuHOHHeHMe pa6oMeA noaepx- 45 
HOCTM, KOHTdKTMpyiomeM c pacuiMpneMbiM 
n/iacTbipeM noA8M><Hbtx ceicropoa co CMeu^e- 
HMBM M3KCMMdnbHoro A^aMeTpa, npMBOAMT K 



MX napa/ine/ibHOMy nepeMeiueHWK) b pa60MeM 
no/io^KCHMM 6e3 nepeicocoB. mto coaAaer naM- 
BuroAHei^iuMe yc/iOBMn pa6oTbi a^r ceKiopoB 
M ynpyroM Tpy6MaToi?i AMa<t>P3rMbi, yMeHbUiaer 
oceBbie M paAi^a/ibHbie narpyaKM Hd AeranM 
ro/iOBKM M HacocHO-KOMnpeccopHbie ipySbi, 
Hd KOTopux cnycKaercsi ronoBka. m noBbimaeT 
xaMecTBO npMneraHM« pactuMpneMoro nnacTw- 
p« K o6caAHOM Tpy6e. 

Byno/ineHMe lopuoB cexropoB no paAMy- 
cy MCKiiiosaeT aaic/iMHMBaNMe m oOpaaOBaHMe 
Ko/ibueaoro aaaopa MexAy cexropaMM m <t>/iaH- 
UCM B c/iyMae noBopoia cexropoB. 
<t>opMy/ia M3o6peTeHMyi 
fMApaB/iMMecxan AopHMpyioiAafi ro/iOBxaf 
no aBT. CB. N( 641070. OT/iMMaiotM3flC5i 

reH. MTO. C Ue/lblO nOBblUieHMA a4»<t>eKTMBH0CTM 

pa6oTbt TMApaB/iMHecKOM AopHMpyK)iueA rono- 
BKM 33 CMei o6ecneieHMn cTd6M/iM3auMM no/io* 

meHMff nOABMXHbtX CeKTOpOB BO BpeMfl 
paOOTbt. BepXHMM M HMXHMM TOpUbl nOABMM' 

Hbix cexTopoB BbinonneHbi a npoAO/ibHOM ce- 
HSHMM nvv>BBmmecxov) AopHMpyKXuei^ ro/YOsicM c6 
cxpyr/ieHMeMnopaAMycy.pdBHOMynonoBMHeAnM 
Hbi noABMKHoro ceKTopa b ynoMAHyroM ceMe- 
HMM c uenrpoM a paaHoyAd/ieHHOv^ ot 
Bepxwero m HM)KHero ropuoB noABM^KHoro ceK- 
Topa TOHxe. a MaxcMMa/ibMbiM AMaMerp a none- 

peMHOM CeMCHMM paOOMCM nOBCpXHOCTM 
nOABMKHbtX CeXTOpOB BbinOilHeH Ha paccTOR- 
HMM X OT aepXHMX TOpUOB nOABM^KHblX CCKTO' 

poa. onpeAe/isieMOM b cooTaeTCTBMM co 
cneAyiOLueM aasMCMMocTbio: 




-H(0.3 -f sln^). 



TAe L - A^MHa noABMXMoro cexTOpa B npo- 
AO/ibHOi^ nnoCKOCTM: 

H - paccToiiHMe Me)KAy npAMOft. napa/i- 
/lenbHOM npoAO/ibMOM ocm xopnyca. npoxoA^* 
mCM Mepea paBMoyAaneHHyio ot aepxHero m 
HMXHero TopqoB noABMXHoro cexTopa TOMKy. 

M TOMKOf^ nOABMXHOrO CeXTOpB. MdKCMMd/lbHO 

yAd/iBHHoA OT npoAO/ibHQi^ OCM Kopnyca: 

P - yro/1 Hax/iona k npoAO/ibHOM ocm tma* 
paanMMecKOM AopHMpyiotqeM to/iobkm paGosev^ 
noaepxHocTM noABM>KHoro cexTopa. 
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(61)641070 
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(71) All-Union Scientific-Research and 
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Drilling Muds 
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(53) 622.245.4 (088.8) 

(56) USSR Inventor's Certificate No. 
641070, CLE 21 6 29/00(1979). 

(54) A HYDRAULIC CORING HEAD 

(57) The invention relates to the oil 
production industry and is designed for 
drilling and operation of water, oil, and 
gas wells. The aim is to improve the 
efficiency of work with a hydraulic coring 
head by stabilizing the position of the 
movable sectors during operation. For this 
purpose, the upper and 



lower end faces of the movable sectors 
are implemented, in the longitudinal 
cross section of the hydraulic coring 
head, with radial curvature equal to half 
the length of the movable sector in the 
longitudinal cross section, with center at 
a point equidistant from the upper and 
lower end faces of the sector. The 
maximum diameter in the cross section 
of the working surface of the sectors is 
implemented at a distance from the upper 
end faces of the sectors, as determined 
from a mathematical formula. The latter, 
in the working position, are displaced 
without warping, which creates the best 
conditions for operation of the sectors 
and the elastic tubular diaphragm, 
reduces the axial and radial loads on the 
parts of the head and the tubing on which 
the head is lowered, and improves the 
quality of the expanded patch in the 
casing. The radial implementation of the 
end faces of the sectors eliminates 
jamming and formation of an annular 
gap between the sectors and the flanges 
in the case of rotation of the sectors. 3 
drawings. 
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The invention relates to the oil production industry, in particular to drilling and 
operation of water, oil, and gas wells, for placement of sealing assemblies in wells with the 
aim of restoring leaktight sealing of casings. 

The aim of the invention is to improve the efficiency of work with a hydraulic coring 
head by stabilizing the position of the movable sectors during operation. 

Fig. 1 schematically shows a cross-sectional view of the hydraulic coring head; Fig, 2 
shows the same, with the sectors turned in the working position; Fig. 3 shows the force 
diagram for the forces acting on a sector. 
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The hydraulic coring head has a hollow rod 1, on which is mounted elastic tubular 
diaphragm 3. Movable sectors 4 are disposed between flanges 2. The upper and lower end 
faces of the sectors adjacent to the flanges are implemented, in the longitudinal cross section 
of the coring head, with radial curvature equal to half the length of the sector in the 
longitudinal plane, with center at a point equidistant from the upper and lower end faces of 
the movable sector, and in the transverse cross section of the hydraulic coring head, the 
maximum diameter of the working surface of the sectors contacting the patch to be expanded 
is implemented at a distance X from the upper end faces of the movable sectors in the 
longitudinal 
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cross section of the latter, determined according to the following dependence: 

X=4r-H(0.3+sinp), 
6 ^ ^ 

where L is the length of the movable sector in the longitudinal plane; 

H is the distance between the line parallel to the longitudinal axis of the body, passing 
through the point that is equidistant from the upper and lower end faces of the movable sector 
and through the point of the movable sector that is furthest away from the longitudinal axis of 
the body; 

P is the angle of inclination of the working surface of the movable sector toward the 
longitudinal axis of the hydraulic coring head. 

Metal plates 5 are joined to the surface adjacent to the diaphragm for every second 
movable sector. Cushioning 6 made from closely-woven cloth is joined to the plates on the 
diaphragm side so that the edge of the cloth projects out beyond the edge of plates 5. 

When pressure is created in the device, tubular diaphragm 3 is expanded and parts 
sectors 4 as far as they will go through patch 8 in pipe 7 that is under repair. Then the lateral 
gap formed between the sectors is covered by the projecting portions of plates 5, which are 
squeezed by the diaphragm toward the bearing surfaces of adjacent sectors, and the edge of 
the cushioning is bent under, sealing the remaining gaps along the edges of the plates. While 
the head is being pulled through the patch, sectors 4 always remain parallel to the axis of the 
head. When the head starts to move toward (or emerges from) patch 8, the sectors are tilted 
relative to the axis of the head, where only a redistribution of the wedge-shaped gap y from 
two-sided to one-sided 2;;max occurs, but formation of a through annular gap between flange 
2 and sectors 4 does not occur, and the wedge-shaped gaps are filled with the cloth 
cushioning. The implementation of the working surface of the movable sectors that contact 
the patch to be expanded, with displacement of the maximum diameter, leads to 
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their parallel movement in the working position without warping, which creates the best 
operating conditions for the sectors and the elastic tubular diaphragm, reduces the axial and 
radial loads on the parts of the head and the tubing on which the head is lowered, and 
improves the quality of the fit of the expanded patch against the casing. 

The radial implementation of the end faces of the sectors eliminates jamming and 
formation of an annular gap between the sectors and the flange when the sectors rotate. 

Claim 

A hydraulic coring head according to Inventor's Certificate No. 641070, distinguished 
by the fact that, with the aim of improving the efficiency of operation of the hydraulic coring 
head by stabilizing the position of the movable sectors during the operation, the upper and 
lower end faces of the movable sectors are implemented in the longitudinal cross section of 
the hydraulic coring head with radial curvature equal to half the length of the movable sector 
in the aforementioned cross section, with center at the point equidistant from the upper and 
lower end faces of the movable sector, and the maximum diameter in the transverse cross 
section of the working surface of the movable sectors is implemented at a distance A" firom the 
upper end faces of the movable sectors, determined according to the following dependence: 

;r = y-//(0.3 + sinp) , 

where L is the length of the movable sector in the longitudinal plane; 

H is the distance between the line parallel to the longitudinal axis of the body, passing 
through the point that is equidistant from the upper and lower end faces of the movable sector 
and through the point of the movable sector that is furthest away from the longitudinal axis of 
the body; 

P is the angle of inclination of the working surface of the movable sector toward the 
longitudinal axis of the hydraulic coring head. 
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Fig. 1 

[see Russian original for figure] 
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Fig. 2 
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